Credit derivatives are the latest in a series of innovations that have had a significant impact on credit markets. Using a micro data set of individual corporate loans, this paper explores whether use of credit derivatives is associated with an increase in bank credit supply. We find evidence that greater use of credit derivatives is associated with greater supply of bank credit for large term loans-newly negotiated loan extensions to large corporate borrowers-though not for (previously negotiated) commitment lending. This finding suggests that the benefits of the growth of credit derivatives may be narrow, accruing mainly to large firms that are likely to be "named credits" in these transactions. Further, the impact is primarily on the terms of lending-longer loan maturity and lower spreads-rather than on loan volume. Finally, use of credit derivatives appears to be complementary to other forms of hedging by banks.
I. Introduction
The market for credit derivatives has grown enormously in recent years. Notional amounts of credit derivatives reached $45.5 trillion as of mid-2007, a 50-fold increase from the level at mid-year 2001 (International Swaps and Derivatives Association 2007) . The development of these instruments is an important innovation, the latest of a series of innovations such as loan sales in the 1980s and securitizations in the 1990s that have had a significant impact on the nature and operation of credit markets. Like these earlier innovations, a key property of credit derivatives is that they separate the origination of credit, the funding of credit, and the holding and management of credit risk.
This separation has implications for the distribution of credit risk across the financial system and, in turn, for the supply of credit. Banks that originate credit to corporate borrowers need no longer hold the credit risk associated with these loans, while other financial firms can hold credit risk without having to originate or fund the underlying credit.
The risk diversification potential of credit derivatives has been widely discussed and acknowledged. But a follow-on question is whether greater risk diversification, both within the banking industry and between banks and other financial institutions, has led to an increase in the supply of credit. To what extent has the ability to spread credit risk outside the banking system allowed banks to originate and hold more credit? Have banks used the diversification potential of credit derivatives to reduce their overall risk exposures, or have they "undone" diversificationrelated risk reductions by expanding their loan portfolios? If credit supply has expanded, which borrowers have benefited?
Research examining earlier credit market innovations such as loan sales and securitizations has generally found that banks have used opportunities to diversify credit risk exposures to increase lending (Cebenoyan and Strahan 2004 , Franke and Krahnen 2005 , Goderis et al. 2006 ). This paper extends this previous work by examining the impact of banks' use of credit derivatives on their credit supply. Using a confidential data set of thousands of commercial and industrial (C&I) loans made by a sample of U.S. banks between 1997 and 2006, we look at how the volume of new loans changes as a bank purchases more protection through the credit derivatives market. A key advantage of this data set is that we can look not only at the volume of credit provided, but also at lending terms and the characteristics of the new lending, including credit spreads and the maturity of loans. We can also separate the loans by borrower size (proxied by the size of the loan) and by the type of lending arrangement (term lending versus lending under previously negotiated commitments).
We find evidence that banks increase the supply of credit as they obtain additional credit protection through credit derivatives, but only for certain types of loans and borrowers. The evidence is strongest for large term loans: average maturities increase, new loan flows (weakly) increase, and spreads fall as credit derivatives protection rises. Further, the impact on loan maturities and spreads is economically meaningful, with a one standard deviation increase in credit derivatives protection implying a six-month increase in average loan maturity and a 21 basis point drop in spreads. For small term loans and lending done under loan commitment, however, the results are decidedly more mixed, with offsetting positive and negative effects of increased credit derivatives protection across new loan amounts, maturities, and spreads. Even in the cases where the results indicate a positive effect on supply of these types of loans, the impact is economically small.
The term loan results may be the most relevant for assessing the impact of credit derivatives on new credit supply, since lending terms on commitment loans may reflect arrangements that were negotiated months, or even years, prior to the loan extension, and the timing and size of extensions is largely determined by borrowers. Further, since large firms are more likely to be "named credits" in the credit derivatives market, the findings suggest that the benefits of credit derivatives may accrue mainly to these firms, rather than being spread more 3 broadly across the business sector. It is also interesting to note that the most significant impact comes on the terms of lending -loan maturity and loan spreads -rather than on the volume of lending.
Finally, the extent to which a bank engages in other forms of hedging -particularly, its holdings of financial (non-credit) derivatives -affects the impact of credit derivatives on credit supply. Hedging via credit derivatives appears to be complementary to other forms of hedging in that credit supply tends to increase more in response to an increase in credit derivatives protection for banks that are active hedgers in other arenas.
The remainder of the paper is organized as follows. The next section reviews previous work on credit derivatives and other credit market innovations on the supply and terms of credit.
Section III discussed the confidential loan data and empirical specification used in the analysis, while Section IV presents the key results. Section V concludes.
II. Credit Market Innovation and Bank Credit Supply
In the traditional model of bank lending, the bank performs all aspects of the credit process: originating the loan, holding it on the balance sheet (funding it), and holding and managing the associated credit risk. Credit market innovations in the 1980s and 1990s altered this model in some significant ways. In particular, innovations such as loans sales, syndications, and securitizations separated the process of loan origination -establishing a relationship with the borrower, gathering and analyzing information about the borrower's creditworthiness, and establishing the terms of the loan -from funding the loan. These arrangements sometimes also removed the credit risk associated with the loan, though the originating bank frequently provides credit guarantees or holds a first-loss or other recourse position that retains some portion of the credit risk exposure.
Credit derivatives provide another way to de-couple the various aspects of the credit process. The key feature of these contracts as compared to earlier credit risk transfer arrangements is that credit derivatives separate credit risk from both origination and funding.
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Credit derivatives are financial contracts that allow one party -the guarantor -to assume the credit risk associated with a particular debt obligation or with a group of debt obligations from another party -the beneficiary. The debt obligations in question are largely those of commercial and industrial firms, particularly large, investment grade corporate borrowers. 1 The risk transfer can involve contingent payments from the guarantor to the beneficiary related to a credit event such as a bankruptcy, default or rating downgrade (as in a credit default swap), or transfer of the cash flows from a reference asset such as a loan or bond in return for interest payments (as in a total return swap). 2 In theory, credit derivatives allow parties to take on credit risk without doing any actual lending, or to do lending without assuming any credit risk.
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Credit derivatives allow credit risk transfer within the banking system and also between banks and non-bank financial institutions. This risk transfer is frequently cited as a stabilizing factor in the financial system, reducing concentrations of exposures at individual banks and spreading credit risk more widely to those parties best able to hold it (Geithner 2006 , Greenspan 2005 . A recent study by an international group of banking, securities, and insurance regulators argues that risk transfer at some individual firms may be substantial, though it suggests that the overall extent of risk transfer is relatively small, at least in comparison to total credit risk in the banking system (Joint Forum 2005).
For individual banks, the ability to transfer or assume credit risk via credit derivatives facilitates risk management and the optimal use of bank capital. The key idea is that in managing their loan portfolios, banks make a series of related decisions about how much to lend, the terms on which loans will be made, and how the risk of those loans will be managed (Froot and Stein 1998, Duffee and Zhou 2001) . As the discussion above suggests, innovations in credit markets 1 Some credit derivatives are also written on sovereign creditors and, increasingly, on credit market indices. 2 See Lopez (2001) for a more detailed description of particular types of credit derivatives. 3 This is an overstatement, even in theory, since banks assume counterparty credit risk when entering into a credit derivative contract. Counterparty credit risk is the risk that the party on the other side of the derivative will fail to perform on the terms of the contract. For a broader discussion of the operational risks to banks of using credit derivatives, see Gibson (2007 Decisions about whether to lend to a particular borrower or group of borrowers, how much to lend, and the terms of that lending thus may be made jointly with the decision about how to manage the risk of the resulting loan: to keep it on the books and accept the risk, to sell it or securitize it, or to keep it and hedge some or all of the credit risk. All of these decisions are made in the context of the bank's overall appetite and capacity for additional risk exposure, in particular, with regard to the extent of economic and regulatory capital capacity to absorb additional risk (Froot and Stein 1998) . Risk-reducing mechanisms such as credit derivatives can result in lower allocated capital for a given scale of business or can allow a business to expand its activities for a given amount of capital.
Thus, a bank's decision to lend and on what terms depends on a series of factors, including the strength of loan demand and the quality of investment opportunities, the bank's capital position, and its ability to hedge or disperse risk. Regarding the last of these, it is important to note that a can bank determine and execute its hedging strategy in several ways. For instance, a bank could make lending and hedging decisions on a flow basis relative to individual borrowers -so that it might be willing to lend to that particular borrower because it can hedge that borrower's risk using a credit derivative (Gibson 2007 , Bomfim 2005 . The bank could also 6 engage in ex ante hedging, essentially "keeping its powder dry" to be able to expand lending when good opportunities arise. In the first scenario, firm benefit from credit derivatives only if they are "named credits," while in the second, the impact is felt by a much wider range of borrowers. But in both scenarios, the ability to hedge the risks associated with some borrowers has a positive impact on the supply of bank loans.
The question that emerges in practice is whether credit derivatives have had a tangible impact on bank credit supply and, if so, for which borrowers? This is, of course, primarily an empirical question. To begin addressing this question, we review aggregate data on U.S.
commercial banks' use of credit derivatives. Table 1 reports credit derivative usage for all U.S.
commercial banks, based on data in bank regulatory reports (the "Call Reports"). The Call
Reports have collected data on banks' credit derivatives holdings since 1997. These data include the notional principal amounts on for credit derivatives contracts for which the bank is the "beneficiary" (purchases credit protection) and for which the bank is the "guarantor" (sells credit protection). We use these notional principal amounts as the measure of credit derivatives activity. 7 billion and above for the sample period -are excluded to give a sense of the extent to which these contracts are being used for risk management purposes. While both credit protection bought and credit protection sold have increased since the late 1990s, the increase in protection bought has been significantly sharper. Even at the end of the sample period, however, aggregate notional amounts of protection bought represented just 5 percent of aggregate C&I loans, a relatively small share.
The specific types of derivatives used by banks might provide some insight into the likely impact of credit derivatives on bank loan supply. The Call Report data indicate that the vast majority of credit derivatives held by U.S. banks are credit default swaps 5 , but for the questions of interest in this paper, differences in the type of derivatives instrument may be of less significance than differences in the creditors covered by the instrument. In particular, significant use of index-based or multi-name credit derivatives -derivatives on which the payoff is derived from the default behavior of more than one creditor -would be consistent with banks' doing portfolio-level hedging, suggesting that a wide set of borrowers might benefit from credit derivatives. In contrast, if single-name derivatives dominate, then the impact may be more narrow, limited to just those borrowers named in the derivatives. For instance, Gibson (2007) argues that banks use single-name credit derivatives primarily to hedge large exposure risk from individual corporate borrowers, a view echoed by the chief risk officer of a major U.S.
commercial bank (Truslow 2007 The main goal of this paper is to provide empirical evidence about the existence and size of the impact of credit derivatives on banks' credit supply. In particular, we ask how the volume of new C&I loans originated and the terms of those loans change as banks increase their use of credit derivatives to reduce credit exposures. We also examine how the impact of credit 9 derivatives varies across borrower types, loan types, and bank types. An important contribution relative to earlier work is that we examine several aspects of credit supply aside from the volume of lending held on the balance sheet, providing a more complete picture of the impact of credit derivatives on the credit process.
III. Data and Empirical Approach
The data used in this paper are a combination of several regulatory and confidential data sets. Information on banks' use of credit derivatives is derived from the Call Reports, which contain quarterly balance sheet, off-balance sheet, and income statement information for all U.S. commercial banks. 6 We link the Call Report data on credit derivatives and other bank-specific characteristics to two confidential data sets about banks' lending activities. where i refers to a bank, t is the month of the STBL survey, and t-1 refers to the quarter-end prior to the STBL survey month. Credit Supply is one of a series of variables (described below) that capture various aspects of the banks' supply of credit to commercial borrowers, and Credit Derivatives Usage is a measure of the extent of credit protection obtained through credit derivatives.
X is a vector of bank characteristics, which includes log asset size and log asset size squared, the ratio of C&I loans held on the balance sheet to total assets (to capture the extent to which a given bank is active in C&I lending), the ratio of unused commercial loan commitments to total assets, the total risk-based capital ratio, the ratio of risk-weighted assets to total assets, the deposits-to-assets ratio, the ratio of assets held in the trading account to total assets, the ratio of non-performing C&I loans to total C&I loans, and the ratio of the notional principal amount of other derivatives (that is, all derivatives other than credit derivatives) to total assets. We also include the ratio of non-credit-risk derivatives held for purposes other than trading ("hedging derivatives") to total assets as a proxy measure of the bank's general propensity to hedge its exposures. 9 The regressions also include bank-specific fixed effects. We adjust for the impact of significant mergers by treating the post-merger bank as a different entity from the pre-merger bank.
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A key issue in this specification is identifying the direction of feedback between a bank's decision to lend and its decision to use credit derivatives to hedge the risk of that lending. The concern is that a positive correlation between credit derivatives use and lending might reflect shocks in loan demand that simultaneously cause the bank to increase its lending (or alter loan terms) and to take on more credit derivatives protection, rather than indicating a positive impact on loan supply from hedging via credit derivatives.
Our strategy is to try to isolate changes in a bank's propensity to use credit derivatives for risk management from any short-term changes in derivatives use due to shocks to loan demand.
The idea is that increased familiarity with credit derivatives -such as having on-going relationships with derivatives dealers, familiarity with contract form, and legal expertise in house -would facilitate a bank hedging via these instruments. That is, changes in a bank's propensity to use credit derivatives on an on-going basis could affect its agility in using credit derivatives and its ability to take advantage of good lending opportunities when they arise.
To begin, the credit derivatives and other Call Report control variables are lagged relative to the new loan data, so that they reflect a bank's position prior to the period covered by the loan data. Assuming that credit derivatives use is persistent, lagged values would capture a bank's propensity to use credit derivatives, but should not be affected by shocks to demand over the subsequent period when the lending is done. Note that because the regressions include bank-level fixed effects, the control variables capture changes in a bank's use of credit derivatives over time, rather than simple cross-sectional variation.
The specification also includes variables intended to reflect changes in loan demand over time. First, the regressions include quarterly dummy variables to control for macroeconomic and industry-wide factors that may vary over time, and which capture economy-wide changes in loan amounts and terms. 11 Second, the ratio of unused loan commitments to total assets is included in the specification as a means of controlling for the potential for future loan originations. Increases in unused commitment amounts may cause the bank to anticipate greater future loan draw-downs 11 The results are quite similar if we omit the quarterly time dummy variables and use variables that directly aim to capture economic and financial market conditions. These variables include the three month Treasury bill rate, the spread between the ten-year and three month Treasury rates (the yield curve slope), the spread between the AAA and BBB bond indices (credit spread) and the 4-quarter real GDP growth rate. Results of this survey are published in aggregate form. 12 Loan officers are asked to rank on a 1-to-5 scale whether demand from commercial borrowers has increased or decreased (lower numbers mean increased demand), providing separate assessment for large and small commercial borrowers. 13 We include the 1-to-5 responses of the loan officers on the two questions relating to loan demand. 14 We map responses from the SLOOS survey so that the responses cover the period during which the banks were extending the credit captured in the STBL as much as possible.
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Including the loan demand variables, the regression equation is:
The final data is thus constructed by mapping confidential bank-level responses to the SLOOS to the STBL data on new C&I loan extensions, and in turn to Call Report data on credit derivatives and other bank characteristics. There is significant overlap in the banks in SLOOS 13 and STBL samples, so that we are able to match about two-thirds of the observations in the STBL sample with information from the SLOOS. Table 2 presents information about the combined STBL-SLOOS sample. As the table illustrates, the sample banks include about half of all credit derivatives users, including most of the very largest. In November 2005, for instance, the combined sample included 3 of the 5 largest credit derivatives users (measured by total notional principal of credit derivatives held), and 11 of the 20 largest. Like the overall population, credit derivatives usage is clustered among the largest banks in the combined sample.
Given this clustering, we focus on large banks in our analysis. In particular, we limit the final data sample to banks with average real assets of $10 billion or more over the quarters they are in the sample. We also exclude foreign-owned banks, since their U.S. credit derivative holdings may reflect lending done outside the United States. Finally, we also exclude a small number of dealer banks because their positions include customer transactions unrelated to their internal credit risk management process. 16 The final sample consists of 979 observations for 58
banks from Q2 1997 to Q4 2006. These 979 bank-level observations are based on data for nearly 550,000 individual commercial and industrial loans. Table 3 contains basic statistics of the regression data set.
The key variables of interest are those that measure credit supply and credit derivatives usage. Our main credit supply variable is quarterly bank-aggregate loan principal amounts from the STBL data scaled by total C&I loans held on the balance sheet. This "new loan" variable measures the flow of new loans extended to commercial borrowers. We also examine loans extended to different cohorts of commercial borrowers, where we use loan size to proxy for borrower size. Specifically, we calculate new loan supply to small and to large corporate 14 borrowers (measured as the aggregate of all loans with principal amounts less than/greater than $1 million 17 ).
Most of the previous studies of the relationship between credit risk management and credit supply have focused on the volume of C&I lending held on the balance sheet, so using the STBL data on credit flows is a complementary extension of that earlier work. As a benchmark and to aid comparison to earlier work, we also examine data from the Call Reports on levels and changes in C&I loans held on the balance sheet.
Beyond looking at credit flows, the information in the STBL also allows us to examine other dimensions of credit supply. These dimensions include the maturity of the loans and the interest rates charged. Banks' supply of credit could change not only in terms of the volume of lending, but also in terms of the duration of the credit relationship the bank is willing to assume or the price of credit offered to borrowers. The STBL data provide a rich opportunity to examine these aspects of the credit supply relationship.
The STBL data contain information about loan maturity, measured in months. We calculate average maturity of the new loans as the weighted average maturity of the individual loans, using loan principal as the weight. A complicating factor is that a significant portion of loans -about 25 percent of the STBL sample -are open-ended loans with no stated maturity.
Since the maturity of these loans is undefined, we drop them from the bank-average figures. To be sure that the bank-averages are meaningful, we drop observations where more than 90 percent of loans have undefined maturities.
The final credit supply variable is the loan spread, calculated as the effective interest rate on the loan minus the 3-month LIBOR rate. Unlike the other credit supply variables, which are bank-level aggregates, we examine spreads at the individual loan level. These regressions include additional control variables reflecting loan characteristics collected in the STLB, including loan size, risk rating, maturity, whether the loan is secured, whether there is a prepayment penalty, and whether the loan has been made under a commitment. As noted above, the STBL data do not include borrower characteristics other than risk rating.
The key control variable is the measure of credit derivatives usage. In particular, we want to measure the extent of credit protection obtained by the bank through the credit derivatives market. Similar to Minton, Stulz, and Williamson (2006), we calculate net credit derivatives protection as the notional amount of credit derivatives on which the bank is the beneficiary minus the notional amount on which the bank is the guarantor, divided by total C&I loans. This is an imperfect proxy for the net protection obtained, as notional amounts capture the scale of credit derivatives coverage, but not the terms of the contracts or the risk of the underlying credits.
Equal amounts of notional principal need not translate into equal amount of credit risk bought or sold. Nevertheless, this measure is the best proxy variable using available information. As a check, we also estimate regressions with separate variables for derivatives on which the bank is a beneficiary ("credit protection bought") and for which the bank is the guarantor ("credit protection sold").
As illustrated in Table 3 , the amount of net credit protection purchased through the credit derivatives market is relatively small. Net credit protection purchased averages just 1.6 percent of C&I lending; even on a gross basis (that is, not netting out protection sold), credit protection bought represents just 2.7 percent of C&I lending on average for the banks in the sample. In part, these low figures reflect that relatively few banks use any credit derivatives, as noted above. But even among those banks that use credit derivatives, net protection purchased averages just 4.6 percent of C&I loans held on the balance sheet (about 25 percent of credit derivatives users are net sellers of protection). with net credit protection (that is, the difference between credit protection bought and credit protection sold) as the credit derivatives measure, and the second with credit protection bought and credit protection sold entered separately.
IV. Credit Derivatives and Credit Supply

Credit Derivatives and the Volume of C&I Lending
In both specifications, the results suggest that as banks increase the amount of credit protection purchased through the credit derivatives market, the volume of new C&I lending decreases. The coefficient on the net credit protection variable is negative and statistically significant (column 1). When the credit derivative variables are entered separately (column 2), the results suggest that this effect comes through the purchase of credit protection. The coefficient on credit protection bought is negative and significant, while the amount of credit protection sold has no significant effect on the flow of new C&I loans extended.
The remaining columns of the table report results for different cohorts of C&I borrowers, proxied by the size of loan. The middle columns of the table report results for small commercial borrowers (loans less than $1 million), while the last two columns report results for large commercial borrowers (loans greater than $1 million). It is interesting to examine the impact of credit derivatives on lending to these different cohorts of borrowers, since larger borrowers are much more likely to be "named credits" in specific credit derivatives contracts. Thus, the impact of credit derivatives on credit supply for these borrowers may be significantly different than for smaller commercial firms.
The direct effect of increased credit derivatives protection is negative and significant for both large and small C&I borrowers. For small borrowers, both protection bought and protection sold have a significant effect on the flow of new lending: as with the overall results, new lending 17 appears to decline (increase) as the amount of credit protection purchased (sold) increases. The flow of new lending to large corporate borrowers also decreases as net credit derivatives protection rises, though in this case the effect is solely through credit protection purchased.
While the direction of the impact is similar across the two cohorts of borrowers, the economic impact of increases in credit derivatives protection is much larger for small corporate borrowers.
A one-standard-deviation increase in net credit derivatives protection implies a 0.3 standard deviation decrease in the flow of credit in small corporate loans, as compared to less than a 0.1 standard deviation decrease in the flow of larger loans.
The results suggest differences in the impact of credit derivatives protection across types of borrowers. It is also informative to ask whether there are differences across types of banks. In particular, some banks may be more active and efficient than other banks in managing risk, and these differences may alter the impact of their credit derivatives use. Such a finding would be consistent with earlier work on the impact of risk management, such as Cebenoyan and Strahan (2004) , who found that banks that were active risk managers had lower risk and higher profits than other banks.
To explore this idea, we use the ratio of hedging derivatives to total assets as a proxy for the extent of active risk management at banks. As noted above, this variable captures the extent to which a bank uses other, non-credit derivatives (derivatives based on interest rates, equity prices, foreign exchange rates, and commodity prices) for hedging, as opposed to trading, purposes. We interact this hedging ratio with the credit derivatives variables to see whether the impact of credit protection varies with a bank's overall propensity to hedge. The coefficient on the main credit derivatives variable captures the impact for banks that do no other hedging, while the impact for banks that are "hedgers" depends both on the size and signs of the coefficients and on the extent of other hedging activities: 18
The results of this interacted specification are reported in Table 5 . The coefficients on the main credit derivatives variables continue to suggest that as credit derivatives protection increases, the flow of new lending to both large and small corporate borrowers decreases. As in the initial results, this effect comes mainly from credit protection bought for large borrowers, and from both credit protection bought and credit protection sold for smaller borrowers.
A bank's propensity to hedge does not appear to affect the relationship between credit derivatives and the flow of new loans to large C&I borrowers (see the last two columns of the table), as the coefficients on the interacted terms are at best only weakly statistically significant.
In contrast, the negative impact of credit derivatives on the flow of new C&I lending to small borrowers is reduced as a bank's hedging activity increases (see the middle two columns of the (Table 6 ) mirror those for the overall sample. Increases in credit derivatives protection are associated with reduced future flows of new C&I loans, and this negative impact is offset for small C&I borrowers as a bank's overall propensity to hedge increases. Since commitment loans represent about three quarters of all loans in the STBL dataset, this finding is perhaps not surprising.
The relationship between credit derivatives and the flow of new term loans differs somewhat, however (Table 7) . For small term borrowers, increased credit derivatives protection is once again associated with reduced future lending, mainly through the impact of credit protection purchased. A bank's overall propensity to hedge has no significant impact on this result; the coefficients on the interacted terms are essentially zero. Table 8 .
These estimates have the same basic structure as those based on the STBL data in that a measure of credit supply is regressed on lagged bank characteristics, including credit derivatives positions. In this case, we use Call Report data on C&I loans in quarter t regressed on bank characteristics in quarter t-1, using the same set of control variables as in the regressions using the STBL data. We look both at the level of balance sheet C&I lending (scaled by assets) and the quarterly percent change in C&I loans held on the balance sheet. 20 We include all banks with average assets of $10 billion or more, whether or not they are in the STBL sample, so our overall sample expands to approximately 1200 observations. 
Credit Derivatives, Maturity, and Spreads
The results thus far provide at best weak support for the idea that banks that purchase more credit derivatives protection increase their credit supply. However, we have explored this question only by examining the amount of credit extended, whereas "credit supply" arguably encompasses loan terms, such as maturity and loan interest rates, as well as loan volume.
Corporate borrowers may benefit from banks' use of credit derivatives through lower loan spreads or longer loan maturities, even if the amount of new loans originated does not increase.
As noted above, the key advantage of the STBL data is that they allow us to examine additional aspects of credit supply other than the volume of lending. In particular, the data allow us to examine the relationship between banks' use of credit derivatives and the maturity and spreads charged on new C&I loans.
Tables 9 and 10 present regression results examining the link between credit derivatives and the average maturity of new C&I loans extended by banks for commitment and term loans, 22 respectively. 21 One way that banks could increase loan supply is to be willing to enter into longer-maturity loans and thus have a more extended credit relationship with their borrowers.
For commitment loans (Table 9) , the primary evidence for this effect is among small borrowers.
The direct impact of increased credit derivatives protection is negative -and once again comes entirely through credit protection purchased. As other hedging activity at a bank increases, however, the impact reverses, such that the net impact of increased credit derivatives protection on average loan maturity is positive for those banks that are very active hedgers. However, the economic impact is fairly small: for a bank at the 95 th percentile in hedging activity in the sample, a one-standard-deviation increase in credit derivative protection implies just a 0.1 standard deviation increase in average loan maturity (about one month). For large commitment loans, changes in credit derivatives protection appear to have no impact on average loan maturity.
In contrast to the results for commitment loans, the results for term loans suggest an overall positive relationship between credit derivatives protection and average loan maturity for banks that are active hedgers (Table 10) . While the direct impact of increases in credit derivatives protection is negative, the coefficient estimates for the interacted variables are positive and significant for both large and small borrowers. Further, the estimates suggest that net impact of increased credit protection is positive for a relatively large portion of the banks in the sample, especially for large term loans. 22 The economic impact is also fairly large: for a bank at the 90 th percentile in hedging activity, a one-standard-deviation increase in net credit derivatives protection implies an increase of 5.7 months in the average maturity of new large term loans, against an typical average maturity of 22 months.
The final set of results concerns the relationship between credit derivatives and loan spreads. Here we regress loan-level spreads over the 3-month LIBOR rate against the loan 21 Since the results for the flow of new loans suggest there are significant differences between term and commitment loans, we focus on these separate results -rather than the aggregate sample -in this section. 22 The estimates suggest that the net impact of credit derivatives protection on the average maturity of large term loans is positive for banks whose hedging ratio is in the range of 0.09 to 0.12, approximately the top 30 to 40 percent of the sample.
characteristics included in the STBL data -loan size, risk rating, maturity, and whether the loan is secured or has a pre-payment penalty -as well as the bank characteristics included in the previous regressions, including the loan demand variables from the SLOOS. The regressions include bank-level fixed effects and the residuals are clustered at the bank level. Table 11 contains the results for commitment loans. Given the large number of loans in the sample -more than 500,000 -most of the loan-specific control variables are statistically significant and most have the anticipated sign (riskier loans have higher spreads and secured loans have higher spreads). Fewer of the bank-specific control variables are statistically significant -reflecting the impact of bank fixed effects and clustering the residuals -but the results do indicate that banks that rely more heavily on deposits for funding tend to have loans with higher spreads and that banks that are active overall hedgers tend to have lower spreads.
The key variables of interest are the ones that capture credit derivatives exposures (the bottom panel of the table). The results suggest that credit derivatives have no impact on spreads
for small commitment loans (the coefficients are uniformly not statistically significant), but that spreads on large commitment loans decrease as credit derivatives protection increases. This effect comes from credit protection bought. The economic importance of this effect is small, however: a one-standard deviation increase in credit derivatives protection implies just a 3 to 7 basis point reduction in the loan spread (less than one-tenth of a standard deviation). The extent of other hedging at the bank appears to have no impact on spreads.
The results for term lending, reported in Table 12 , are much stronger. The coefficient estimates suggest that increases in credit derivatives protection are associated with lower loan spreads. For small term borrowers, this impact is offset for banks that engage in greater overall hedging activity, such that for active hedgers (the top 10 percent of the sample), increased credit derivatives protection is associated with higher spreads. For large term borrowers, however, a bank's overall propensity to hedge does not have an impact and higher credit derivatives protection leads to lower loan spreads. This effect is economically meaningful: a one-standard 24 deviation increase in credit protection is associated with a 21 basis point reduction in the loan spread.
Summary and Assessment
What do all these results imply about the impact of credit derivatives on bank credit supply? The answer depends on the type of borrower, the type of loan, and the type of bank. For commitment lending, there is little to suggest that increased use of credit derivatives leads to a significant increase in loan supply. For large commitment borrowers, spreads fall a small amount as credit derivatives protection increases, but the flow of new lending also falls and maturities are unchanged. For small commitment borrowers, spreads are unchanged as credit derivatives protection varies and both the flow of new loans and average loan maturity decrease as credit derivatives protection increases. These results reverse at banks that are very active hedgers, though the economic impact is small even for banks near the top of hedging activity distribution.
Thus, the impact of impact of credit derivatives on loan supply to commitment borrowers is at best mixed (lower spreads but less lending) or weakly positive, while in some cases, the results seem more consistent with an outright decrease in loan supply to commitment borrowers.
In contrast, the evidence is more consistent with an increase in credit supply to large term borrowers. Increases in credit derivatives protection have a weakly positive impact on the volume of new large term loans (when protection sold decreases), and average maturity increases (especially at active hedgers) and spreads fall. The impact on maturity and spreads is economically meaningful, especially at active hedgers. For smaller term borrowers, the picture is more mixed. For banks that are not active hedgers, increased credit derivatives protection is associated with lower amounts of new term lending to small borrowers and shorter maturities, but also lower spreads. At active hedgers, maturity increases as banks purchase more credit protection, but so do spreads.
For purposes of understanding the net impact of credit derivatives on bank credit supply, the term loan results may be the most relevant. Term loans, by definition, are newly negotiated and reflect current credit conditions. Commitment loans, in contrast, have terms that may have been negotiated months or even years previously. Banks have less control over the volume and timing of commitment loan extensions, since these are largely up to the discretion of the borrower, subject to any "material adverse change" clauses in the commitment contract. The flow of new term lending may thus more closely capture a bank's current ability and desire to create new credit supply.
It is also interesting to note that the strongest evidence of increased credit supply comes for large, rather than small, term borrowers. Large borrowers are much more likely to be "named credits" in credit derivative transactions -that is, to have single-name credit default swaps written on their debt. While the evidence is indirect, the findings concerning large term borrowers suggest that much of the benefit of the growth in the credit derivatives market accrues to these borrowers, rather than being spread more broadly across firms. This is consistent with BIS survey data indicating that non-dealer banks predominantly hold single-name credit derivatives.
Overall, the impact of credit derivatives use by banks appears to be narrow.
One final aspect of the results worth highlighting concerns the interaction of credit derivatives protection and a bank's overall propensity to hedge. In several of the equations, the impact of credit derivatives protection differed significantly as the extent of hedging via financial derivatives increased. For measures of extent of credit granted (volume of new lending and average maturity), the difference was generally in the direction of increased credit supply, though in terms of price, increased overall hedging was associated with decreased supply (higher spreads). One interpretation of these findings is that hedging via credit derivatives is complementary to other forms of hedging. Banks that are active hedgers in one arena -through their use of financial derivatives -appear to be using credit derivatives to increase credit supply more than banks who are less active hedgers. This finding is consistent with Minton, Stulz and
Williamson (2006), who find that banks using credit derivatives are more likely to use other credit risk mitigation techniques.
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V. Summary and Conclusions
This goal of this paper is to examine the relationship between banks' use of credit derivatives and the supply of bank credit. Credit derivatives represent an important credit market innovation that, in theory, allows banks to originate and fund loans without holding the associated credit risk. More broadly, credit derivatives are the latest in a series of innovations that have facilitated credit risk management and made it easier for banks to diversify their credit risk exposures.
The key question is whether banks have used these instruments primarily to diversify and thus reduce their risk exposures, or whether banks have undone the diversification by expanding their lending. Research on earlier credit market innovations has found that activities such as loans sales and securitizations have not resulted in overall reductions in bank risk, but rather an expansion of lending. Such an increase is credit supply would be an important consequence of the recent rapid growth of the market for credit derivatives.
We find limited evidence supporting the idea that banks increase the supply of credit as they obtain additional credit protection through credit derivatives, with the strongest results for large term borrowers. Commitment borrowers do not appear to benefit greatly from increased use of credit derivatives by their lenders. These results suggest that the benefits of increased credit derivatives protection are relatively narrow, in the sense that they accrue mainly to the type of borrower most likely to be a "named credit" in a credit derivatives transaction.
It is further interesting to note that the impact of credit derivatives protection for these borrowers is primarily on the terms of lending -longer loan maturity and lower spreads -rather than on loan volume. This is a key advantage of working with the STBL data rather than focusing exclusively on on-balance sheet holdings of commercial loans. Had we focused exclusively on loan amounts -either on-balance sheet holdings or the flow of new originationswe would have missed the most economically meaningful impact of credit derivatives protection, on maturities and loan spreads for large term loans. Credit Derivatives Bought and Sold As Share of C&I Loans (78) 14 (81) 17 (74) 11 (80) 10 (79) 12 (78) 16 ( (8896) 23 (8605) 26 (8356) 31 (8129) 25 (7914) 30 (7796) 31 (7643) 33 (7523) 42 (7429) Source: Call Reports for September 30 of each year. Assets in 2006 dollars. is the sum of principal amounts of new C&I loans extended by each bank in the sample in each quarter, divided by previous quarterend C&I loans. Small loans are those with principal amounts of $1 million or less; large loans are those with principal amounts exceeding $1 million. Net credit protection is the notional principal of credit derivatives on which the bank is the beneficiary (credit protection bought) minus the notional principal of credit derivatives on which the bank is the guarantor (credit protection sold), divided by C&I loans. Loan Demand data are from the Federal Reserve's Senior Loan Officers Opinion Survey (SLOOS). Bank characteristics are from the Call Reports, while new loan data is from the Federal Reserve's Survey of Terms of Business Lending (STBL). The sample consists of all banks in both the STBL and SLOOS panels with average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression included bank-specific fixed effects and quarterly dummy variables. The symbols ***, **, and * mean that the coefficient is statistically different from zero at the 1%, 5% and 10% levels, respectively. 0.016 0.000 0.000 0.000 0.088 0.000 The dependent variable is the sum of principal amounts of new C&I loans extended by each bank in the sample in each quarter, divided by previous quarterend C&I loans. Small loans are those with principal amounts of $1 million or less; large loans are those with principal amounts exceeding $1 million. Net credit protection is the notional principal of credit derivatives on which the bank is the beneficiary (credit protection bought) minus the notional principal of credit derivatives on which the bank is the guarantor (credit protection sold), divided by C&I loans. Loan Demand data are from the Federal Reserve's Senior Loan Officers Opinion Survey (SLOOS). Bank characteristics are from the Call Reports, while new loan data is from the Federal Reserve's Survey of Terms of Business Lending (STBL). The sample consists of all banks in both the STBL and SLOOS panels with average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression included bank-specific fixed effects and quarterly dummy variables. The symbols ***, **, and * mean that the coefficient is statistically different from zero at the 1%, 5% and 10% levels, respectively. 0.009 0.000 0.000 0.000 0.064 0.000 The dependent variable is the sum of principal amounts of new C&I loans made under commitment extended by each bank in the sample in each quarter, divided by previous quarter-end C&I loans. Small loans are those with principal amounts of $1 million or less; large loans are those with principal amounts exceeding $1 million. Net credit protection is the notional principal of credit derivatives on which the bank is the beneficiary (credit protection bought) minus the notional principal of credit derivatives on which the bank is the guarantor (credit protection sold), divided by C&I loans. Loan Demand data are from the Federal Reserve's Senior Loan Officers Opinion Survey (SLOOS). Bank characteristics are from the Call Reports, while new loan data is from the Federal Reserve's Survey of Terms of Business Lending (STBL). The sample consists of all banks in both the STBL and SLOOS panels with average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression included bank-specific fixed effects and quarterly dummy variables. The symbols ***, **, and * mean that the coefficient is statistically different from zero at the 1%, 5% and 10% levels, respectively. is the sum of principal amounts of new C&I loans not made under commitment extended by each bank in the sample in each quarter, divided by previous quarter-end C&I loans. Small loans are those with principal amounts of $1 million or less; large loans are those with principal amounts exceeding $1 million. Net credit protection is the notional principal of credit derivatives on which the bank is the beneficiary (credit protection bought) minus the notional principal of credit derivatives on which the bank is the guarantor (credit protection sold), divided by C&I loans. Loan Demand data are from the Federal Reserve's Senior Loan Officers Opinion Survey (SLOOS). Bank characteristics are from the Call Reports, while new loan data is from the Federal Reserve's Survey of Terms of Business Lending (STBL). The sample consists of all banks in both the STBL and SLOOS panels with average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression included bank-specific fixed effects and quarterly dummy variables. The symbols ***, **, and * mean that the coefficient is statistically different from zero at the 1%, 5% and 10% levels, respectively. The dependent variables are the percent change in C&I loans held on the balance sheet (loan growth) and the level of C&I loans held on the balance sheet divided by assets (loan levels). Net credit protection is the notional principal of credit derivatives on which the bank is the beneficiary (credit protection bought) minus the notional principal of credit derivatives on which the bank is the guarantor (credit protection sold), divided by C&I loans. Bank information comes from the Call Reports, and information on loan demand comes from the Senior Loan Officers Opinion Survey (SLOOS). The sample consists of all banks with average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression included bank-specific fixed effects and quarterly dummy variables. The symbols ***, **, and * mean that the coefficient is statistically different from zero at the 1%, 5% and 10% levels, respectively. Observations where more than 90% of new loans have no stated maturity are dropped. Net credit protection is the notional principal of credit derivatives on which the bank is the beneficiary (credit protection bought) minus the notional principal of credit derivatives on which the bank is the guarantor (credit protection sold), divided by C&I loans. Loan information comes from the Survey of Terms of Business Lending (STBL), bank information comes from the Call Reports, and information on loan demand comes from the Senior Loan Officers Opinion Survey (SLOOS). The sample consists of all banks in the STBL panel with average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression included bank-specific fixed effects and quarterly dummy variables. The symbols ***, **, and * mean that the coefficient is statistically different from zero at the 1%, 5% and 10% levels, respectively. Loan principal amounts are used as weights. Observations where more than 90% of new loans have no stated maturity are dropped. Net credit protection is the notional principal of credit derivatives on which the bank is the beneficiary (credit protection bought) minus the notional principal of credit derivatives on which the bank is the guarantor (credit protection sold), divided by C&I loans. Loan information comes from the Survey of Terms of Business Lending (STBL), bank information comes from the Call Reports, and information on loan demand comes from the Senior Loan Officers Opinion Survey (SLOOS). The sample consists of all banks in the STBL panel with average real assets greater than $10 billion. Data are from Q2 1997 to Q4 2006. The regression included bank-specific fixed effects and quarterly dummy variables. The symbols ***, **, and * mean that the coefficient is statistically different from zero at the 1%, 5% and 10% levels, respectively. The dependent variable is the effective interest rate on the loan minus the 3-month LIBOR rate. Observations where the calculated spread exceeds 15 percent have been dropped. Net credit protection is the ratio of the notional principal on derivatives contracts where the bank purchases credit protection ("beneficiary") minus the notional amount of contracts on which the bank sells credit protection ("guarantor"), divided by C&I loans. The regressions include bank fixed effects and quarterly dummy variables and are estimated with residuals clustered at the bank level. Data are from Q2 1997 to Q4 2006. Loan information comes from the Survey of Terms of Business Lending (STBL), bank information comes from the Call Reports, and information on loan demand comes from the Senior Loan Officers Opinion Survey (SLOOS). The symbols ***, **, and * indicate statistical significance at the 1%, 5% and 10% levels, respectively. The dependent variable is the effective interest rate on the loan minus the 3-month LIBOR rate. Observations where the calculated spread exceeds 15 percent have been dropped. Net credit protection is the ratio of the notional principal on derivatives contracts where the bank purchases credit protection ("beneficiary") minus the notional amount of contracts on which the bank sells credit protection ("guarantor"), divided by C&I loans. The regressions include bank fixed effects and quarterly dummy variables and are estimated with residuals clustered at the bank level. Data are from Q2 1997 to Q4 2006. Loan information comes from the Survey of Terms of Business Lending (STBL), bank information comes from the Call Reports, and information on loan demand comes from the Senior Loan Officers Opinion Survey (SLOOS). The symbols ***, **, and * indicate statistical significance at the 1%, 5% and 10% levels, respectively.
